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Abstract 
This research was carried out with the aim of determining the impact of active learning techniques on creativity in the Science 
and Technology course in the 2006-2007 academic years with 64 fifth grade primary school children included. The result of the 
study proves that the Science and Technology course that is supported with active learning methods increases students’ creative 
thinking levels significantly. Furthermore, the result of the analyses that are made to determine at which dimensions of creative 
thinking tests this difference emerges demonstrates that merely in the extent of the elaboration, a significant difference is found 
in favor of the experimental group.  
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
A creative person is one who, voluntarily, generates something actively. Around the world, the countries and 
business circles that are aware of the fact that education will be the key to future emphasize the importance of 
developing sources of creativity (Robinson, 2000, p.9). According to Moreno, the destiny of society is dependent on 
the creativity of people living in this society. People making effective and creative decisions are the key factors for 
the continuation of democratic community (Sungur, 1992, p.254).  
Is creativity a boon that is bestowed upon some people by God? Or is it an attribute which can be changed later 
on? In the literature, a group of young scientist including Vernon and Nicholl advocates the opinion that in 
developed countries, creative individuals constitute a very small proportion (2%) of the total population. Torrance, 
Guilford and the following scientists, on the other hand, defend that creative potential has a normal distribution in 
the population. In line with this opinion, one who reorganizes his/her garden or a housewife who designs a new 
dress is creative as well. As a result, there is no person who does not have any creativity. There are human beings 
whose creativity are hindered much or to some extent (Vernon, 1989, p.95; Buzan, 2003, p.27; Sungur, 1992, p.61).  
Creative patterns contain such activities as to incent, to design, to find out, to corporate and to plan. An individual 
that performs these behaviors clearly is defined as creative. Many psychologists believe that creativity has 
something to do with high intelligence. This inadequate opinion is responsible for the studies, which are carried out 
to understand creative people insufficiencies (Guilford, 1950). Robinson (2003, p.9) puts forward that creativity is 
not something which some people have and some others do not. Everyone has the capacity for creativity, yet a lot of 
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them are not aware of this capability. This creativity is a function of intelligence, and it can be fastened with careful 
approaches. Creativity, being feasible in all activities in which human intelligence is involved, comprises not only a 
mental operation but also includes an action. 
Since the 1960s, a silent reform has manifested itself in the teaching methods and materials in America. This 
revolution which lays stress on creative problem-solving and creative expression is still proceeding (Torrance & 
Goff, 1979; Torrance & Safter, 1986). In the face of the impossibility to transfer a mass accumulation of knowledge 
with education, individuals are left with no chance but to attain to knowledge and solve their problems on their own. 
This makes the relation between creativity and education important (Demirel, 1993). Even though creativity is 
perceived as a characteristic that is encountered relatively rarely and only in painters, authors or musicians, and it is 
seen as a blessing given by God, it is, in fact, a pretty normal ability for the human brain and can be developed with 
education as it is the case with all other capabilities (Buzan & Kene, 1996, p.38). Educationalists advocate that 
plenty of individuals will be eager to acquire creativity on the condition that enough chance is given for creative 
thinking abilities to be used. Novel syllabi include a lot of activities which consider creative thinking as vital 
(Torrance & Goff, 1979; Torrance & Safter, 1986).  
The achievements attained by the programs of teaching creativity support researchers including Torrance who 
defend that creativity can be promoted via education (Mansfield, Busse &  Krepelka, 1978).   
Active learning is to engage students with some activities that compel them to think about and comment on the 
presented knowledge. In active learning environments, students, in place of listening purely, develop abilities for 
learned concepts, make analysis and synthesis, and evaluate knowledge within discussions with other students in the 
direction of asked questions or writings. In brief, students are engaged with such activities that require them to devise 
how to use their thinking and opinions (Center for Teaching and Learning, 1993).  
AcÕkgoz (2006, p.17) defines active learning as “a process in which learner takes the responsibility of learning 
process, is compelled to use his/her intellectual abilities with perplex teaching operations, is provide with the chance 
to make decisions over various aspects of the learning process and is allowed to make self-regulation”. According to 
Brunnemer (2002), active learning, by teaching students how to study with one another, share knowledge, think 
critically and solve problems, helps them develop abilities and skills which seem to be necessary for today’s business 
market.  
At the times students, beyond listening to purely, with activities prepared by the teacher, are engaged physically 
and psychologically in an active way and interact with their peers, active learning comes true. In this way, students 
process the knowledge. In active learning surroundings, certain tasks and activities prepared by the instructor in order 
to make students become involved are named as active learning techniques. Student-centeredness, on the other hand, 
is a teaching standpoint that focuses on students’ individual needs and adopts to teach them specific needs which are 
specific to them (Evans, 2001). 
Active learning techniques provide students with the chance to develop higher levels of scientific understanding 
than traditional learning approaches do. The reason for this is the feeling of ownership and personal interest which 
active learning creates. Students consider their studies as significant because they feel that they are important and 
their opinions and inventions have value in themselves. Therefore, the amount of pleasure of the students augments 
and much more motivation is attained (Harrison, 1992). 
The aim of this study is to find out “The Effects of Active Learning Techniques on Creativity”. In line with this 
intention, possible answers for the questions below are sought. 
1) Is there a significant difference, after the experimental process, between the creative thinking levels of the 
experimental group and the control group? 
2) Is there a significant difference, after the experimental process, between the creative thinking abilities of the 
experimental group and the control group from the point of view of fluency, originality, elaboration and 
flexibility? 
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In the study, the pattern with un-equalized pretest-posttest control group was used.  In line with this model, in one 
school one of the fifth grades became the experimental group, and the other one became the control group that was 
chosen randomly. The same test was applied to both of the groups before and after the experiment. The application 
part of the study was performed during nine weeks. In this research, the study group consisted of 64 primary school 
children who were fifth grade students in the X School in Ankara in the academic year of 2006-2007. 
While the students in the experimental group were taking a Science and Technology course supported with active 
learning techniques such as games, active reading and writing techniques, concept cartoons, posters, projects, group 
discussions, jigsaw, brainstorming, concept maps, learning galleries, role play and learning with a partner etc., the 
students in the control group were taking this course done in the framework of traditional methods known as 
teacher-centered. Throughout the study, all of the activities in the experimental and control group were carried out 
by the researcher. 
2.1. Data collection and data analysis 
The Torrance Test of Creative Thinking (TTCT), Figural Form A was used in the study. It was firstly published 
in 1966, and the grading validity was increased with the new studies in 1972. In these tests, it had been started with 
the hypothesis that insufficient figures to be completed by the shortest and simplest way create tension in a person, 
which is one of the principles of Gestalt psychology (Torrance, 1974, p.14; Sungur: 1992, p.199). Figural Form A 
consists of 3 parts. The first part is drawing a picture, which is graded according to the dimensions of flexibility, 
originality and elaboration. The second part is completing a figure, consisting of 10 different figures that were left 
half drawn, and this part is graded according to the dimensions of flexibility, originality, elaboration and fluency. 
The third part is the activity of re-drawing a picture, and it consists of 30 parallel lines and is graded according to 
dimensions of flexibility, originality, elaboration and fluency (Torrance, 1972, p.11).  The separated time for the 
TTCT was 30 minutes. For the data analysis, t-test and MANCOVA (multivariate covariance analyses) were used. 
The independent group t-test is used to compare the average grades of two different groups. 
3. Conclusion 
The findings of the t-test results for the independent groups related to the comparisons of the pretest of TTCT 
results of the experimental group and the control group students are given in Table 1.  
Table 1: The findings of t-test results for the independent groups related to the grades of the pretest of TTCT.
Group N Mean square S T df Sig. 
Experimental 32 156,16 48,33 4,40 62 ,00*
Control 32 104,22 46,07 
*p<,05 
As it  can be seen in Table 1, there is a meaningful difference in favor of the test group between the grades of 
pretest of the test and control groups related to TTCT. According to this, before the experimental study, the grade of 
the creative thinking test was 156,16 for the test group, while the grade of the control group was 104,22. 
3.1. The data findings related to the first problem 
The MANCOVA analysis was used to compare the creative thinking levels of the experimental group, and the 
control group. The results are shown in Table 2. 
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Effect Value F Hypothesis 
df 
Error
df 
Sig. Eta
squared 
Observed 
power 
 Fluency 
Pillai’s Trace ,22 3,84b 4,00 55,00 ,01 ,22 ,87 
Wilks’ Lambda ,78 3,84 b 4,00 55,00 ,01 ,22 ,87 
Hotelling’s 
Trace 
,28 3,84 b 4,00 55,00 ,01 ,22 ,87 
Roy’s Largest 
Root 
,28 3,84 b 4,00 55,00 ,01 ,22 ,87 
Flexibility 
Pillai’s Trace ,12 1,91 b 4,00 55,00 ,12 ,12 ,54 
Wilks’ Lambda ,88 1,91 b 4,00 55,00 ,12 ,12 ,54 
Hotelling’s 
Trace 
,14 1,91 b 4,00 55,00 ,12 ,12 ,54 
Roy’s Largest 
Root 
14 1,91 b 4,00 55,00 ,12 ,12 ,54 
Originality 
Pillai’s Trace ,08 1,25 b 4,00 55,00 ,30 ,08 ,36 
Wilks’ Lambda ,92 1,25 b 4,00 55,00 ,30 ,08 ,36 
Hotelling’s 
Trace 
,09 1,25 b 4,00 55,00 ,30 ,08 ,36 
Roy’s Largest 
Root 
,09 1,25 b 4,00 55,00 ,30 ,08 ,36 
Elaboration 
Pillai’s Trace ,47 12,42 b 4,00 55,00 ,00 ,47 1,00 
Wilks’ Lambda ,52 12,42 b 4,00 55,00 ,00 ,47 1,00 
Hotelling’s 
Trace 
,90 12,42 b 4,00 55,00 ,00 ,47 1,00 
Roy’s Largest 
Root 
,90 12,42 b 4,00 55,00 ,00 ,47 1,00 
Group  
Pillai’s Trace ,32 6,63 b 4,00 55,00 ,00 ,32 ,99 
Wilks’ Lambda ,67 6,63 b 4,00 55,00 ,00 * ,32 ,99 
Hotelling’s 
Trace 
,48 6,63 b 4,00 55,00 ,00 ,32 ,99 
Roy’s Largest 
Root 
,48 6,63 b 4,00 55,00 ,00 ,32 ,99 
*p<.01
According to Table 2, after the testing process, it was clear by the analysis of multivariate covariances that in 
favor of the experimental group there is a meaningful difference between the grades of the posttest of the 
experimental and control group related to the creative thinking test (F4-55=6,63; p=.00<.01; Wilks’ Lambda=.68; the 
value of effect=.33; power of the test=.99). In other words, there is a meaningful difference in favor of experimental 
group, after the testing process between the levels of the “experimental group” who took the Science and 
Technology course with the support of active learning techniques and the “control group” who took this course via 
traditional methods. 
3.2. The data findings related to the second problem 
The results of the analysis of many co-variances that was done for the second sub-problem are shown in Table 3. 
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Table 3: The data findings related to the analysis of multivariate covariances posttest grades related to the sub dimensions of the test of creative 
thinking of the experimental and control groups.
Source Dependent 
variables 
Sum of 
squares 
df Mean square F Sig. Eta
squared 
Observed 
power 
Pre Fluency 
Fluency 25,74 1 25,74 0,53 ,47 ,01 ,11 
Flexibility 105,44 1 105,44 3,74 ,06 ,06 ,48 
Originality 950,04 1 950,04 4,72 ,03 ,08 ,57 
Elaboration 823,61 1 823,61 1,72 ,20 ,03 ,25 
Pre Flexibility 
Fluency 74,51 1 74,51 1,53 ,22 ,03 ,23 
Flexibility 220,10 1 220,10 7,81 ,01 ,12 ,78 
Originality 1032,95 1 1032,95 5,13 ,03 ,08 ,60 
Elaboration 1004,84 1 1004,84 2,10 ,15 ,04 ,30 
Pre 
Originality 
Fluency 0,18 1 0,18 0,00 ,95 ,00 ,05 
Flexibility 37,56 1 37,56 1,33 ,25 ,02 ,21 
Originality 300,66 1 300,66 1,49 ,23 ,02 ,22 
Elaboration 122,58 1 122,58 0,26 ,62 ,00 ,08 
Pre 
Elaboration 
Fluency 0,43 1 0,43 0,01 ,93 ,00 ,05 
Flexibility 12,04 1 12,04 0,43 ,52 ,01 ,10 
Originality 26,78 1 26,78 0,13 ,72 ,00 ,06 
Elaboration 16543,84 1 16543,84 34,52 ,00 ,37 1,00 
Group 
Fluency 1,20 1 1,20 0,03 ,88 ,00 ,05 
Flexibility 5,42 1 5,42 0,19 ,66 ,00 ,07 
Originality 316,47 1 316,47 1,57 ,22 ,03 ,23 
Elaboration 8044,58 1 8044,58 16,78 ,00* ,22 ,98 
Error
Fluency 2821,85 58 48,65 
Flexibility 1634,24 58 28,18 
Originality 11686,83 58 201,50 
Elaboration 27297,27 58 479,26 
Total 
Fluency 3661,75 63 
Flexibility 2447,00 63 
Originality 17909,75 63 
Elaboration 74501,44 63 
*p<.01
MANCOVA was done for the experimental and control groups to find out whether there is a difference or not 
between the grades of the creative thinking test after the testing process. According to this, these dimensions of 
fluency, flexibility, originality and elaboration, related to the posttest of the creative thinking test, were accepted as 
dependent variables, while the grades of the pretest of the same dimensions were accepted as the covariant. When 
the results of the analysis of the covariance test were analyzed, a meaningful difference was found in favor of the 
experimental group (F4-55=6,63; p=.00<.01; Wilks’ Lampda=.68; the value of effect=.33; power of the effect=.99). 
When we look at this meaningful difference to see which dimensions of the test were effective, it is clearly seen 
only in the dimension of the elaboration in favor of the test group (F1,58=16,79; p=.00<.01; the size of effect=.22; the 
power of effect=.98). According to results of the analyses in Table 3, there was a meaningful difference only in 
favor of the test group in the dimension of elaboration. When one looks to the arranged averages, the average grade 
of elaboration of the test group (78.02) was higher than the average grade of elaboration of control group (48.79). 
4. Discussion and suggestions 
This study was done to define “The Effects of Active Learning Techniques on Creativity”. The statistical data 
shows us that education done by the active learning techniques is effective on the levels of students’ creative 
thinking, and this demonstrates to us that creative thinking can be changed via education. There isn’t any study 
related to the effects of active learning techniques on creative thinking. Yet, the data findings related to the level of 
creative thinking gained after this study show parallelism with the results of the studies which are to determine the 
effects of student-centered approaches as active learning techniques on the level of creative thinking. 
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Tezci (2002) reached the result that the practiced teaching method affected creativity after his study whose 
subject was the effect of the practiced constitutional teaching design to primary school children in fifth grades on 
their creativity and success. For this reason, the grades of the students who practiced the constitutional teaching 
design were meaningfully higher than the grades of the students that were taught by traditional teaching methods.   
As a result of the study carried out by Yaman (2003) whose subject was the effect of Problem-based Learning on 
learning products in Science education and which was done with 210 second grade students of a primary school 
teaching education department, it was found that Problem-based Learning provided so many advantages to the 
students: improved their abilities of research and problem solving, increased their belief in self-competency related 
to Science teaching, improved their creative thinking abilities, increased their academic success, taught them to 
realize the importance of science education and caused them to gain a positive attitude towards Science and 
Technology courses. 
Cansungu Koray (2003), with the aim of determining the effects of the learning based on creative thinking on 
learning products, as a result of the study carried out with 77 fourth grade students of the Science Education 
department, found out that the learning based on creative thinking increased the levels of creative thinking of the 
candidate teachers, improved their problem solving abilities and increased their belief in self-competency related to 
science teaching and their motivation to be a Science Education teacher. 
Today’s world crucially needs an education system that supports the development of people whose creative 
ability is quite high. By this study, it was found out that Science and Technology courses supported by active 
learning methods improved the creative thinking levels of students to a meaningful extent. Also, as a result of the 
analyses, a difference was determined on which dimensions of the test there is a meaningful difference only on the 
dimension of elaboration. The reason of the elaboration, defined as the ability to complete, nourish and improve a 
stimulus with a lot of details, can be the use of so many active learning methods throughout the study. Every active 
learning method used in the study stimulated the students according to their characteristics, and also the variety of 
the techniques used here may have allowed the students to think in a detailed way.  
Based on the findings gained from the study, to improve the creative thinking levels of primary school children in 
Science and Technology courses, one can benefit from active learning techniques. It is hoped that this study will 
guide the educators that are interested in the results and the practices in classes. Also, this study can help not only 
the educators that are interested in nurturing and educating creative children but also the politicians that manipulate 
the educational systems. 
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